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[57] ABSTRACT 
A shaped or unshaped article of a non-ferrous metal 
sheet preferably aluminum having an organic, surface 
coating film containing conductive and/or semiconduc- 
tive fine particles, preferably molybdenum dissutfide is 
integrally bonded with a shaped or unshaped article of 
a steel sheet having or not having an organic, surface 
coating film; and this integrated body is subjected simul- 
taneously to electrodeposition coating. 
The non-ferrous metal sheet having an organic, surface 
coating film containing conductive and/or semiconduc- 
tive, fine particles shows excellent electrodeposition 
coating characteristics which can be easily regulated. 
Hence, integral coating after bounding with a steel 
sheet gives the same degree of film thickness and sur- 
face smoothness on both of the non-ferrous metal and 
steel sheets. This method is particularly suitable for the 
coating of automobile bodies integrally composed of 
non-ferrous metal and steel sheets ensuring energy- and 
labor-saving and giving final products of uniform finish. 

10 Claims, No Drawings 
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of treatingthe steel-sheet surface thanks to the prelimi- 
METHOD OF FORMING A UNIFORM COATING nary treatment or the applied organic coating, thus 
BY ELECTRODEPOSITION ON INTEGRATED preventing surface non-uniformity and other defects to 
FERROUS AND NON-FERROUS MATERIALS some extent. But these methods still involve the prob- 
AND PRODUCT THEREOF 5 lem that a difference in film thickness is unavoidable 

because the electric characteristics of the non-ferrous 
BACKGROUND OF THE INVENTION me tal and steel sheets cannot be regulated completely. 

1 ttum rt f <h*> invention The present inventors have conducted intensive re- 

k£2££> a method of forming a »ni- search on the idea tha, : Jc , .gtajgj thrckn^ and 

fonn coating by electrodeposition on integrated ferrous 10 other characterises of a film formed by electtodeposi- 
and non-ferrous materials having dissimilar electrically tion coating could be freely regulated if the surface 
conductive characteristics, which coating is character- characteristics of a non-ferrous metal could be con- 
ized by a high degree of electrodeposition coating char- trolled by a film coated thereon. They have discovered 
acteristics, high uniformity of film thickness and good that the formation of an organic film containing con- 
appearance, which comprises integrally attaching a 15 ductive and/or semiconductive fine particles gives elec- 
shaped or unshaped article of a non-ferrous metal sheet trodeposition characteristics that may fit for any surface 
(such as an aluminum alloy sheet) having an organic, characteristics of steel sheets. This invention was ac- 
surface coating film containing conductive and/or semi- complished on the basis of these findings, 
conductive fine particles, to a shaped or unshaped arti- cttvtmarv of thp TNVFNTION 

cle of a steel sheet having or not having an organic, 20 SUMMARY OF THE INVENTION 

surface coating film; and subjecting both of the articles Thus, this invention provides a method of forming a 
simultaneously to electrodeposition coating. uniform integral coating on integrated ferrous and non- 

2. Description of Related Prior Art ferrous materials by electrodeposition, which comprises 

The coating process generally employed for automo- integrally attaching a shaped or unshaped article of a 
bile bodies is to subject cold-rolled and dull-finished 25 non-ferrous metal sheet having an organic, surface coat- 
steel sheets to electrodeposition coating after prelimi- mg fy m containing conductive and/or semiconductive 
nary surface treatment, followed by intercoating and j- lne particles to a shaped or unshaped article of a steel 
topcoating. For the purpose of enhancing corrosion sneet ha^g or no t having an organic, surface coating 
resistance, another process has been recently employed, fiml . ^ su bj ec ting both of the articles simultaneously 
which comprises plating steel sheets with zinc, a nickel- 30 tQ e i ectr<x j e position coating. The invention also pro- 
zinc alloy or an iron-zinc alloy, and applying a coating yides ^a^ articles made by the method described 
composition (for example, an organic composition con- a bove. This invention will be explained below in more 
taining a high-molecular epoxy resin as a base resin and detail. 

colloidal silica to a dry thickness of about Ifi. ZINCRO ^ j^g,^,, relates t0 a method of forming a uni- 
METAL containing a large amount of zinc powder and 35 fom dTOtrodeposition coating for articles made from 
an epoxy resin as binder to a dry thickness of about 15/i, different metalSi wnich comprises coating a non-ferrous 
and an organic, coating composition containing zinc shee( ^ a coatjng ^^^0,, containing con- 

powder and stainless steel powder to a dry thickness of ^ semiconduct j vei fme particles after hav- 

5 to 7,1), followed by electrodeposition coating, inter- naftata a preliminary surface treatment, thus 

coating and topcoating. w forming an organic film containing conductive and/or 

In addition, as a result of rec«t d^and for fighter- ^J^ 8 fme on the surface thereof; 

weight automobUes, the use of a non-ferrous metal of ^on-ferrous metal sheet thus treated with 

low specific gravity (typified by alummum)m pla« : of application of a lubricant; attach- 

steel sheets has drawn attention ^ teen pu mto it t0 a s J a ce-treated or untreated, steel sheet which 

practice by some manufacturers. However these Ugh 45 S tave m anic, surface coating film; 

r e £t Si iS3£SS£3 JA^V — *«. 

Pel attachment of thes, = two ^^TthTTfcrrous metal .used in this 

owed by snnultaneous electrodeposition ^B^ s ^ ^ mention cd, among others, alu- 

film on the two metals F ^ c ™"^™^^ rnagnesium and alloys thereof, as. well as zinc, tin, and 

SS££ Ugfwelgt m S e th^SC E ~mT- aUo^s thereof. As ^preliminary surface treatment of 

tosta £ foCS cSdeposition citing step. the non-ferrous metal shed* there Mta 

A variety of methods have been proposed to avoid 55 methods commonly ^ployed for rinw ,Jh* 

these problems. These include a mefliod in which the non-ferrous metols and alloys thereof such as anodizing 

KS rmttal'sTuch as aluminum) surface is first (e-g., phosphorioacid anodued treatment, sulfunc-ac.d 

ZSlZ^cniWKhcito^eeK.M noted I treatment and o^^jn^jr^ 

steel sheets are subjected to the usual surface treatment, ment), chromic-acid chromate treatment pl»Vhone- 

SSby electrodeposition coating; and a method in » add chromate treatment, — sid t^eatoent. or- 

which the non-ferrous metal surface is coated with an ganicacid metal salt treatment and chromate conver- 

organic, coating composition containing silica (which is sion coating. 

JL te multi-layer coated steel sheets) to a thickness On the surface of the non-ferrous mettd sheet sulv 
less than lu and then attached to steel sheets, and the jected to such a surface treatment, there is then formed 
steel sheets are subjected to the usual surface treatment, 65 an organic film cwiuunuig conductive and/or sem.con- 
foHowed by electrodeposition coating. ductive. fine particles by coating the surface with a 
These conventional methods serve to protect the composition containing these fine particles. As exam- 
surface of the non-ferrous metal sheets during the step pies of such conductive and semiconductive, fine parti- 
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cles, there may be mentioned those of conductive car- employed, such as roll coating, spray coating, electro- 
bon, graphite, molybdenum disulfide, conductive zinc static coating and electrodeposition coating, and roll 
oxide, tin oxides, triiron tetraoxide, iron phosphide, zinc coating is the most suited for precoated metals in terms 
and stainless steel. Of these, molybdenum disulfide is the of coating speed and uniformity of dried film. If the dry 
most effective in terms of electrical characteristics and 5 film thickness is less than 0.05u, enhancement of corro- 
fabrication quality. The content of these conductive sion resistance cannot be expected by the coating. A dry 
and/or semiconductive, fine particles in the above coat- film thickness exceeding 20ji, on the other hand, will 
ing composition should be in the range from 1 to 70 result in poor current flow, thus adversely affecting the 
weight %, preferably from 5 to 50 weight %. If the electrodeposition characteristics and causing film de- 
content is less than 1 weight %, sufficient current re- 10 struction during fabrication. The coating should be 
quired for the following electrodeposition coating will dried and baked at a temperature in the range from 
not flow, thus resulting in poor electrodeposition char- room temperature to 300° C, preferably in the range 
acteristics. On the other hand, a content exceeding 70 from 20° to 250" C. 

weight % will worsen the characteristics of the formed The organic film thus formed shows excellent elec- 
film. Particularly when molybdenum disulfide is con- 15 trodeposition characteristics. Particularly, the film con- 
tained as semiconductive, fine particles, the content taining molybdenum disulfide as semiconductive, fine 
should be in the range from 5 to 70 weight %, prefera- particles also shows excellent fabrication quality; hence, 
bly from 10 to 50 weight %, in order to ensure sufficient fabrication can be readily performed by any known 
lubricity in the fabrication step. The above conductive method with no need for applying a lubricant, followed 
and/or semiconductive, fine particles may be used ei- 20 by electrodeposition coating. 

ther alone or in combination, but when molybdenum As examples of the steel sheet to be attached to the 
disulfide is used as the semiconductive, fine particle and above-described non-ferrous metal, there may be men- 
other conductive, fine particles are added as required, tioned SPC dull-finished steel sheets, bright-finished 
the amount of the latter particles should be 20% or less, steel sheets, and alloy-plated steel sheets (such as Zn-Ni 
preferably in the range from 5 to 10%, based on the 25 plated and Zn-Fe plated steel sheets) with or without 
weight of molybdenum disulfide. An increased amount preliminary surface treatment. The surface treatment 
of the conductive, fine particles will increase the cur- may be performed by a method commonly employed 
rent flow and the critical film thickness in the electrode- for steel sheets and alloy-plated sheets, such as degreas- 
position coating step; however, if the amount exceeds ing, zinc phosphate treatment after washing with water, 
20 weight %, the good fabrication quality characteristic 30 and chromate treatment. 

of molybdenum disulfide is adversely affected. The These steel sheets are optionally coated with an or- 
above coating composition also contains a resin to dis- ganic, coating composition conventionally used for 
perse the conductive and/or semiconductive, fine parti- multi-layer coated steel sheets (for example, an organic 
cles. There is no specific limitation upon the type of this composition containing a high-molecular epoxy resin as 
resin insofar as being a resin commonly used in coating 35 a base resin and colloidal silica to a dry thickness of 
compositions, but those which are particularly suited about lu, ZINCRO METAL containing a large 
for the purpose of this invention are a blocked-isocya- amount of zinc powder and an epoxy resin as binder to 
nate-curable epoxy resin, a melamine-curable, oil-free a dry thickness of about 15ft, an organic, coating corn- 
polyester resin, a melamine-curable, linear polyester position containing zinc powder and stainless steel pow- 
resin, an amide-curable epoxy resin, a melamine-curable 40 der to a dry thickness of 5 to 7fi, and a coating composi- 
acrylic resin, a blocked-isocyanate-curable, oil-free tion containing conductive and/or semiconductive, fine 
polyester resin, a mixture of blocked-isocyanate-cura- particles as described above). The sheets thus treated 
ble, oil-free polyester resin and epoxy resin, and a are then shaped optionally, and bonded with shaped or 
blocked-isocyanate-curable, epoxidized ester. unshaped, non-ferrous metal sheets containing conduc- 
In addition, the coating composition may contain a 45 tive and/or semiconductive, fine particles, followed by 
flow control agent (such as colloidal silica and benton- simultaneous electrodeposition coating, 
ite), a coloring pigment, a levelling agent, an anti-sag- For example, a shaped, aluminum automobile part 
ging agent, an anti-foaming agent, a dispersant, a sus- (e.g., a fender and a bonnet) having an organic surface 
pending agent, an anti-blocking agent (such as polyeth- coating film containing conductive and/or semiconduc- 
ylene wax) and other additives used in ordinary paint in 50 tive, fine particles is assembled on the automobile body, 
an amount that will not adversely affect the characteris- and both are then subjected to electrodeposition coat- 
tics of coated film. The coating composition used in this ing. 

invention is prepared by dispersing the conductive and- Electrodeposition coating can be performed in the 

/or semiconductive, fine particles by the use of a disper- usual way. For example, anionic, electrodeposition 
sion mixer (such as a ball mill, a steel mill, an attritor 55 coating materials (such as polycarboxylic acid resins) 

mill, a sand mill and a roll mill), adding a resin and and cationic, electrodeposition coating materials (such 

additives to the dispersion thus obtained, and adjusting as amme-modified epoxy resins, amine-modified poly- 

the viscosity to a proper level by addition of an organic urethane polyol resins, amine-modified polybutadiene 

solvent resins), one-coat acrylic cationic electrodeposition coat- 
As examples of the solvent to be used, there may be 60 ing materials and high build type, cationic electrodepo- 

mentioned aromatic hydrocarbon solvents, aliphatic sition coating materials may be used without any limita- 

hydrocarbon solvents, ketone solvents, ester solvents tion. But cationic, electrodeposition coating materials 

and ether solvents, which are used either alone or in including low-temperature curable materials are the 

combination without any limitation. most suited for the coating of automobiles which is the 
The coating composition thus prepared should pref- 65 main object of this invention. Coating voltage should be 

erably be applied to a dry thickness in the range from in the range from 50 to 400 V, preferably in the range 

0.05 to 20u., more preferably in the range from 1 to 5ft. from 80 to 250 V. If the voltage is less than 50 V, a 

Coating may be performed by the methods commonly sufficiently high film thickness cannot be achieved, 
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while a voltage exceeding 400 V is liable to cause film 
destruction. It is therefore necessary to select a proper 
voltage within the above range depending on the coat- 
ing bath conditions in order to achieve a desired film 
thickness. The film thickness, which should preferably 
be about 20/x, may vary depending on the coating bath 
temperature; hence, the bath temperature should be in 
the range from 25' to 30' C, preferably should be 
27* ±r C The current passage time may be varied 
depending on the voltage to adjust the film thickness, 
but the suitable time is 2 to 5 minutes (usually 3 min- 
utes). After performing electrodeposition coating under 
the conditions described above, the coating is washed 
with water and baked at 120° to 200 # C for 20 to 30 
minutes, thus completing film formation. 

The electrodeposition film thus formed by the inte- 
gral coating process is excellent in corrosion resistance, 
smoothness and topcoating characteristics on both of 
the steel and non-ferous metal surfaces, and the differ- 
ence in film thickness between the two is 
small. 

Particularly when a non-ferrous metal sheet having 
an organic, surface coating film containing molybde- 
num disulfide as semiconductive, fine particles is sub- 
jected to electrodeposition coating, the current begins 25 
to flow gradually and hence the electrodeposition film 
is formed very slowly, because the above organic, sur- 
face coating film works like a varistor (showing no 
electrical conductivity when the applied voltage is less 
than a specific level and showing electrical conductiv- 
ity only when the voltage reaches the specific level). 

The following Examples and Reference Examples 
will further illustrate the invention. 



6 

-continued 



(Surface coating composition used in Example 1) 



(5) Butyl cellosolve 

(6) Methyl ethyl ketone 

(7) Disperant 
Total 



51.2 parts by weight 

71.6 parts by weight 

0,2 part by weight 

222.8 parts by weight 



30 



35 



DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

EXAMPLE 1 THROUGH 4 AND REFERENCE 
EXAMPLES 1 AND 2 

An aluminum sheet 0.8 mm thick was subjected to ^ 
chromate treatment, coated with each of the organic, 
surface coating compositions containing semiconduc- 
tive, fine particles as listed in Table 1 by the use of a bar 
coater, dried by heating at 210' C. for one minute, and 
washed with water and dried. The aluminum sheet thus 45 
treated was attached to a steel sheet 0.8 mm thick previ- 
ously subjected to Bonderite #3020 treatment by using 
bolts and nuts, the sheets thus attached together were 
simultaneously subjected to electrodeposition coating 
as described below, and the electrodeposition charac- 
teristics and topcoat sharpness were evaluated. The 
results obtained are summarized in Table 2. In Refer- 
ence Example 2, however, there was used ZINCRO 
METAL. 

Described below are the conditions adopted in these 
examples. 

(I) Formulations of the organic, surface coating com- 
positions containing semiconductive, fine panicles for 
aluminum sheets, and preparative methods thereof 



(Surface coating composition used in Example 1) 



(1) M0S2 (Mori Powder -PS; product of 
Sumiko Junkatsuzai) 

(2) SiOj (MIZUKAS1L p-526; product of 
Mizusawa Kagalro) 

(3) Epoxy resin (EP-1009; product of 
Shell Oil Co.) 

(4) Dicyandiamide (Adeka Hardener HT- 
2S44; product of Asahi Denka) 



Components (3) through (6) were mixed together, 
and stirring was continued until a clear solution was 
obtained. To a part of the solution thus obtained, were 
added components (1), (2) and (7) with stirring, the 
mixture was treated in an experimental sand mill for 45 
to 60 minutes in the presence of glass beads added, and 
the dispersion obtained after filtration was used as the 
test sample. Compositions for Examples 2 through 4 and 
Reference Examples 1 and 2 are shown in Table 1. 
Those for Examples 2 through 4 were prepared in the 
same way as above. The composition for Reference 
extremely 20 Example 1, which contains no pigment, was prepared 
by simple stirring in a dissolver. 

(II) Electrodeposition coating characteristics 
Succed #700 Gray (a cationic, electrodeposition 

coating material; product of Shinto Paint Co., Ltd.) was 
put in a coater bath at a concentration of 18 weight %, 
and an integral body composed of a steel sheet and an 
aluminum sheet having an organic, surface coating film 
containing semiconductive, fine particles as described 
above was subjected to electrodeposition coating at a 
voltage of 200 V at 28° C. for three minutes, followed 
by baking at 170° C. for 20 minutes, thus forming a film 
20± lji thick on the aluminum sheet surface. Its surface 
appearance and thickness were observed, and evaluated 
according to the standards shown below. 

(1) Surface smoothness 
0: lp>Good smoothness 
O- 2u>Good smoothness 
A: 3^i > Somewhat poor smoothness 
X : Uneven film; pinholes and uncoated parts ob- 
served 

(2) Uniformity of film thickness 
Difference in average film thickness between alu- 
minum and steel sheets 

Q Less than 2ji 
A: Less than 5fi 
X: 5/i or more 

(III) Sharpness of topcoat 

Electrodeposition film was formed under the condi- 
tions described in Paragraph (II) above to a thickness of 
20±lu., GULIMIN #100 white intermediate coat (a 
polyester-melamine resin for automobile intercoating; 
product of Shinto Paint Co., Ltd.) was then coated to a 
dry thickness of 30 to 35pi and baked at 140* C. for 20 
minutes, and GULIMIN #100 white topcoat (product 
of Shinto Paint Co., Ltd.) was further coated to a dry 
thickness of 30 to 35u, and baked at 140 8 C. for 20 min- 
utes. 

The smoothness of the film thus formed was mea- 
sured by the use of I.C.M (image clarity meter) and 
P.G.D. 
(TV) Physical properties 

An aluminum sheet previously subjected to chromate 
treatment as described above was coated with each of 
the coating compositions listed in Table 1 (for each of 
the Examples and Reference Examples) to a thickness 
of ljt by using a bar coater, and baked at 210* C. for 60 
seconds, giving a test piece. 
(1) Bending test 



50 



ss 



60 



50 parts by weight 
0.7 part by weight 
48.1 parts by weight 
1.0 part by weight 



65 
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A bending test at a bend radious of 3 mm<f> was 
carried out, a sheet of cellophane adhesive tape 
was stuck to the bent section and stripped off, 
and the degree of film peeling was decided. 

0= No peeling 

A: Slight powdering and peeling observed 

X : Peeling and powdering observed 
(2) Erichsen test 

An Erichsen test was carried out with the punch 
being extruded by 8 mm, a sheet of cellophane 
adhesive tape was stuck to the extrusion portion 
and stripped off, and the peeling and powdering 
of the film was observed. 

0 : Neither peeling nor powdering observed 

A: Slight powdering and peeling observed 

X : Peeling and powdering observed 

TABLE 1 



to a thickness of 1 fx, followed by baking, coating of a 
lubricant, and fabrication. The sample thus obtained 
was attached to a part of an automobile body (made of 
steel), passed through a cleaning line, and subjected to 
cationic, electrodeposition coating. 
The result is shown in Table 3. 



10 
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EXAMPLE 6 

A duralumin sheet 0.8 mm thick was coated with the 
organic, surface coating composition containing semi- 
conductive, fine particles used in Example 1 to a thick- 
ness of 1 u.. Separately, a steel sheet 0.8 mm thick previ- 
ously treated with PALBOND #3020 was also coated 
with the same coating composition as above to a thick- 
ness of 1 |x. These two sheets were attached together, 
and subjected to cationic, electrodeposition coating in 



Hardener 



Resin 



Dicyandiamide; 







Conduc- 


Epoxy Resin; 


Acrylic Resin; 


Mel amine Resin; 


Adeka Hardener 


Pigment 








tive 


EP-1009 


DIANAL HR-686 


SUMIMAL 40S 


HT-2844 


Disper- 






MoS 2 


Carbon 


(Shell Chemical) 


(Mitsubishi Rayon) 


(Sumitomo Chemical) 


(Asahi Dcnka) 


sant 


Si0 2 


Example 1 


50 




48.1 






1.0 


0.2 


0.7 


Example 2 


10 




87.3 






1.8 


0.2 


0.7 


Example 3 


47 


3 


48.1 






1.0 


0.2 


0.7 


Example 4 




5 




65.5 


28.0 




0.2 


1.3 


Reference 






87.8 






2.0 


1.0 


9.2 


Example 1 


















Reference 








ZINCRO METAL 








Example 2 



















Remarks: 

(1) AH the figures in the table are solid content expressed by weight %• 

(2) Each of the coaling compositions was tested after dilution with a solvent mixture (butyl cellosdlve. methyl ethyl ketone, and lytene) to a viscosity suit for coating. 



Remarks: 

(1) All the figures in the table are solid content ex- 
pressed by weight %. 

(2) Each of the coating compositions was tested after 
dilution with a solvent mixture (butyl cellosolve, 
methyl ethyl ketone, and xylene) to a viscosity suit 
for coating. 

TABLE 2 



40 



the same way as in Example 1. 
The result is shown in Table 3. 

Reference Example 3 

An aluminum sheet 0.8 mm thick previously sub- 
jected to phosphoric-acid anodized treatment was at- 
tached to an SPC dull-finished steel sheet previously 



Film 



Electrodeposition 
Coating Characteristics 
Surface Film Thickness 



Item 



Thickness* Smoothness 



Sharpness 
of Topcoat 
I.OM P.G.D Bending ERICHSEN 



Physical 
Properties 



Example 1 


1 


0 


O 


80 


1.0 


O 


O 




5 


© 


O 


81 


0.9 


O 


0 


Example 2 


1 


© 


o 


82 


1.0 


0 


o 


Example 3 


1 


© 


o 


80 


1.0 


0 


0 




5 


© 


o 


79 


0.9 


O 


0 




10 


© 


o 


78 


0.9 


O 


o 


Example 4 
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© 


o 


75 


0.8 


O 


o 




5 


© 


o 


78 


0.8 


O 


o 




10 


© 


o 


75 


0.7 


O 


o 


Reference 


1 


X 


X 


62 


0.5 


O 


o 


Example 1 
















Reference 


15 


© 


o 


74 


0.7 


X 


X 


Example 2 

















•Thickness (pro) of the organic, surface coating film containing semi conductive, fine particles formed on aluminum sheet 

65 treated with PALBOND #3020, and the integrated 

EXAMPLE 5 body was then subjected to cationic, electrodeposition 

An aluminum sheet 0.8 mm thick was coated with the coating in the same way as in Example 1. 

rganic, surface coating composition used in Example 1 The result is shown in Table 3. 
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Electrodeposition Coating Characteristics 



Surface Film Thickness Average Film 

Smoothness Uniformity Thickness (u) 

Aluminum or Aluminum or Aluminum or 

Item Duralumin Steel Sheei Duralumin Steel Sheet Duralumin Steel Sheet 

Example 5 © 0 O O 22 21 

Example 6 © © O O 22 22 

Reference O © O O 26 21 

Example 3 

3. The method according to claim 1, wherein the 
organic surface coating film contains 5 to 50% of fine 
particles of molybdenum disulfide. 

According to this invention, the non-ferrous metal 15 4. The method according to claim 1, wherein the 

sheet having an organic, surface coating film containing ferrous metal article is comprised of a steel sheet plated 

conductive and/or semiconducrive, fine particles shows with a metal or alloy. 

excellent electrodeposition coating characteristics 5. The method according to claim 1, wherein the 

which can be easily regulated. Hence, the coating ferrous metal article is prepared by plating a steel sheet 

formed after connecting a non-ferrous metal sheet with 20 with an alloy followed by coating the ferrous metal 

a steel sheet give the same degree of film thickness and article with an organic coating film, before the ferrous 

surface smoothness on both of the non-ferrous metal metal article is attached to the non-ferrous metal article, 

and steel sheets. Particularly in the process of electrode- 6. An integrated article comprising integrated ferrous 

position coating on an automobile body integrally com- and non-ferrous metal articles having a uniform outer 

posed of non-ferrous metal and steel sheets (needed by 25 coating formed simultaneously on the integrated ferrous 

recent demand for lightweight automobiles), it is possi- and non-ferrous metal articles by electrodeposition, said 

ble to perform on-line coating (comprising degreasing, coated integrated article being produced by: 

washing with water, surface treatment and electrodepo- precoating the non-ferrous metal article with an or- 

sition coating) without having to subject the non-metal ganic surface coating film containing fine particles 

sheets to off-line coating, thereby ensuring savings in 30 of molybdenum disulfide, the non-ferrous metal 

energy and labor while providing final products of article being comprised of aluminum or aluminum 

uniform finish. In addition, the use of a surface film alloy, 

containing molybdenum disulfide, which shows high attaching the ferrous metal article to the non-ferrous 

lubricity, reduces the amount of lubricant to be used metal article, and 

and the frequency of its use, or completely eliminates 35 coating the attached non-ferrous and ferrous metal 

the need for its use, thereby ensuring energy-saving. articles simultaneously by electrodeposition, 

What we claim is: wherein the organic surface coating film containing 

1. A method of forming a uniform coating on inte- fine particles of molybdenum disulfide on the non- 
grated ferrous and non-ferrous metal articles by electro- ferrous metal article enables a uniform coating to 
deposition, which comprises the steps of: 40 be formed simultaneously on the integrated non- 

precoating the non-ferrous metal article with an or- ferrous and ferrous metal articles by electrodeposi- 

ganic surface coating film containing fine particles tion despite the dissimilar electrical conductivities 

of molybdenum disulfide, the non-ferrous metal of the metal articles. 

article being comprised of aluminum or aluminum 7. The method according to claim 6, wherein the 

a ]l 0V( 4-5 organic surface coating film contains 1 to 70% of fine 

attaching the ferrous metal article to the non-ferrous particles of molybdenum disulfide. 

metal article, and The method according to claim 6, wherein the 

coating the attached non-ferrous and ferrous metal organic surface coating film contains 5 to 50% of fine 

articles simultaneously by electrodeposition, particles of molybdenum disulfide, 

wherein the organic surface coating film containing $0 9. The method according to claim 6, wherein the 

fine particles of molybdenum disulfide on the non- ferrous metal article is comprised of a steel sheet plated 

ferrous metal article enables a uniform coating to with a metal or alloy. 

be formed simultaneously on the integrated non- 10. The method according to claim 6, wherein the 

ferrous and ferrous metal articles by electrodeposi- ferrous metal article is prepared by plating a steel sheet 

tion despite the dissimilar electrical conductivities 55 with an alloy followed by coating the plated steel sheet 

of the metal articles. with an organic coating film, before the plated steel 

2. The method according to claim 1, wherein the sheet is attached to the non-ferrous metal article and 
organic surface coating film contains 1 to 70% of fine coated by electrodeposition. 

particles of molybdenum disulfide. ♦ * ♦ * » 
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